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1 . A storage system for use in a computer system including a host computer, the storage 
system comprising: 

at least one storage device having a plurality of user-accessible storage locations, the at 
least one storage device including at least one disk drive; 
a cache memory; and 

at least one controller, coupled to the cache memory and the at least one storage device, 
that controls access to the at least one storage device from the host computer, so that the at least 
one storage device is accessible to the host computer only via the at least one controller, the at 
least one controller being capable of generating data that is independent of any data passed from 
the host computer to the storage system and writing at least some of the generated data to at least 
two non-contiguous user-accessible storage locations on the at least one storage device in 
response to a communication from the host computer that does not include the at least some of 
the generated data to be written to the at least two non-contiguous user-accessible storage 
locations, without writing any of the generated data to at least one user-accessible storage 
location disposed between the at least two non-contiguous storage locations so that any data in 
the at least one user-accessible storage location is preserved, and wherein the at least one 
controller is configured to write at least some of the generated data to the cache memory. 

2. The storage system of claim 1 , wherein the at least one controller is capable of 
generating the data that is independent of any data passed from the host computer to the storage 
system and writing the at least some of the generated data to the at least two non-contiguous 
user-accessible storage locations in response to a single command. 

3. The storage system of claim 2, wherein the at least one controller is capable of 
generating tiie data that is independent of any data passed from the host computer to the storage 
system having a predetermined state and writing the at least some of the generated data having 
the predetermined state to each of the at least two non-contiguous user-accessible storage 
locations in response to the single command. 
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4. The storage system of claim 2, wherein the at least one storage device includes a 
plurality of disk drives, wherein the at least two non-contiguous user -accessible storage 
locations are perceived by the host computer to be non-contiguous storage locations on different 
disk drives, and wherein the at least one controller is capable of writing the at least some of the 
generated data to each of the at least two non-contiguous user-accessible storage locations in 
response to a single command. 

5. The storage system of claim 4, wherein the at least one controller is capable of 
writing the at least some of the generated data to only each of the at least two non-contiguous 
user-accessible storage locations in response to the single command, 

6. The storage system of claim 2, wherein the at least one storage device includes a 
plurality of disk drives, wherein the at least two non-contiguous user accessible storage locations 
are on different disk drives, and wherein Ae at least one controller is capable of writing the at 
some of the generated data to each of the at least two non-contiguous user-accessible storage 
locations in response to the single conraiand. 

7. The storage system of claim 4, wherein the single command separately identifies 
the at least two non-contiguous user-accessible storage locations. 

8. The storage system of claim 1 , wherein the at least two non-contiguous user- 
accessible storage locations correspond to a logical object defmed by the computer system, and 
wherein the controller is capable of writing the at least some of the generated data to each user- 
accessible storage location corresponding to the logical object in response to the single 
command. 

9. The storage system of claim 8, wherein the at least one controller is capable of 
generating the data that is independent of any data passed from the host computer to the storage 
system having a predetermined state and writing the at least some of the generated data having 
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the predetermined state to each user-accessible storage location corresponding to the logical 
object in response to the single command* 

10. The storage system of claim 1 , wherein the at least one controller includes means 
for generating the data that is independent of any data passed from the host computer to the 
storage system. 

1 1 . The storage system of claim 1 , wherein the at least one storage device includes a 
plurality of disk drives. 

12. A method of operating a storage system in a computer system including the 
storage system and a host computer coupled thereto, wherein the storage system includes a 
controller, a cache memory, and at least one storage device having a plurality of user-accessible 
storage locations^ the at least one storage device including at least one disk drive, and wherein 

- the controller controls access to the at least one storage device so that the at least one storage 
device is accessible to the host computer only via the controller^ the method comprising, in 
response to a communication received from the host computer, acts of: 

(A) generating, within the storage system, data that is independent of any data passed 
from the host computer to the storage system to be written to at least two non-contiguous user- 
accessible storage locations of the plurality of user-accessible storage locations on the at least 
one storage device; 

(B) writing at least some of the generated data to the at least two non-contiguous user- 
accessible storage locations without writing any of the generated data to at least one user- 
accessible storage location disposed between the at least two non-contiguous storage locations so 
that any data in the at least one user-accessible storage location is preserved; and 

(C) writmg at least some of the generated data to the cache memory. 

13. The method of claim 12, wherein the act (B) includes an act of writing the at least 
some of the generated data to the at least two non-contiguous user-accessible storage locations in 
response to a single command received irom the host computer* 
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14. The method of claim 13, wherein the act (A) includes an act of generating the data 
that is independent of any data passed from the host computer to the storage system having a 
predetermined state to be written to each of the at least two non-contiguous xiser-accessible 
storage locations in response to the single command received from the host computer. 

15. The method of claim 13, wherein the at least one storage device includes a 
plurality of disk drives, wherein the at least two non-contiguous user-accessible storage locations 
are perceived by the host computer to be non-contiguous storage locations on different disk 
drives, and wherein the act (B) includes an act of writing the at least some of the generated data 
to each of the at least two non-contiguous user-accessible storage locations in response to the 
single command received from the host computer. 

16. The method of claim 15, wherein the act (B) includes an act of writing the at least 
some of the generated data to only each of the-at least two non-contiguous user-accessible 
storage locations in response to the single command received from the host computer. 

17. The method of claim 13, wherein the at least one storage device includes a 
plurality of disk drives, wherein the at least two non-contiguous user-accessible storage locations 
are on different disk drives, and wherein the act (B) includes an act of writing the at least some 
of the generated data to each of the at least two non-contiguous user-acccssibie storage locations 
in response to the single command received from the host computer, 

1 8. The method of claim 1 5, wherein the single command separately identifies the at 
least two non-contiguous user-accessible storage locations. 

1 9. The method of claim 12, wherein the at least two non-contiguous user-accessible 
storage locations correspond to a logical object defined by the computer system, and wherein the 
act (B) includes an act of writing the at least some of the generated data to each user-accessible 
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storage location corresponding to the logical object in response to a single command received 
from the host computer. 

20. The method of claim 19, wherein th« act (A) includes an act of generating the data 
that is independent of any data passed from the host computer to the Storage system having a 
predeteraiincd state to be written to the first group in response to the single command. 

21 . In a computer system including a storage system and a host computer coupled 
thereto, the storage system including, a controller, a cache memory, and at least one storage 
device, wherein the controller controls access to the at least one storage device so that the at least 
one storage device is accessible to the host computer only via the controller, a method of writing 
information to a logical object of the host computer, the method comprising, in response to a 
communication received from the host computer, acts of: 

(A) generating, within the storage system, data that is independent of any data passed 
from the host computer to the storage system to be written to a plurality of storage locations on 
the at least one storage device corresponding to the logical object of the host computer; 

(B) writing at least some of the generated data to only the plurality of storage 
locations corresponding to the logical object; and 

(C) writing at least some of the generated data to the cache memory. 

22. The storage system of claim i, wherein the at least one controller includes means, 
responsive to the communication, for generating the data independently of any data passed from 
the host computer to the storage system, 

23. The storage system of claim 6, wherein the at least one controller is capable of 
writing the at least some of the generated data to only the at least two non-contiguous user- 
accessible storage locations in response to the single command received from the host computer. 
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24. The storage system of claim 8, wherein the at least one controller is capable of 
wntmg the at least some of the generated data to only those user-accessible storage locations 
corresponding to the logical object in response to the single command. 

25. The method of claim 1 7, wherein the act (B) includes an act of writing the at least 
some of the generated data to only the at least two non-contiguous user-accessible storage 
locations in response to the single command received ftom the host computer. 

26. The method of claims 1 9, wherein the act (B) includes an act of writing the at 
least some of the generated data to only those user accessible storage locations corresponding to 
the logical object in response to the single command received from the host computer. 

27. The method of claim 2 1 , further comprising an act of mapping the logical object 
on the host computer to the plurality of storage locations on the at least one storage device 
corresponding to the logical object, 

28. In a computer system including a storage system and a host computer coupled 
thereto, the storage system including a controller, a cache memory, and at least one storage 
device having a plurality of storage locations, wherein the controller controls access to the at 
least one storage device so that the at least one storage device is accessible to the host computer 
only via the controller, a method of writing information to a logical object of the host computer, 
comprising acts of: 

mapping the logical object to at least one storage location of the plurality of storage 
locations on the at least one storage device that is assigned to store the information for the logical 
object; 

receiving, at the storage system, a communication from the host computer identifying the 
at least one storage location; 

generating, within the storage system, data that is independent of any data passed from 
the host computer to the storage system and writing at least some of the generated data to the at 
least one storage location in response to the act of receiving the communication; and 
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writing at least some of the generated data to the cache memory. 

29. The method of claim 28, wherein the host computer includes at least one mapping 
layer, and wherein the act of mapping includes an act of mapping the logical object through the 
at least one mapping layer on the host computer to the at least one storage location on the at least 
one storage device. 

30. The method of claim 29, wherein the at least one mapping layer includes a 
pluraUty of mapping layers including at least one of a file system mapping layer, a logical 
volume mapping layer, and a database mapping layer, and wherein the act of mapping includes 
an act of mapping the logical object through at least one of the file system mapping layer, the 
logical volume mapping layer, and the database mapping layer on the host computer to the at 
least one storage location on the at least one storage device. 

31. (Cancelled) 

32. The method of claim 28, wherein the storage system includes a storage system 
mapping layer, and wherein the act of mapping includes an act of mapping the logical object 
through the storage system mapping layer to the at least one storage location on the at least one 
storage device. 

33. Tlie method of claim 28, wherein the at least one storage location includes a 
group of storage locations on the at least one storage device, each storage location of the group 
of storage locations being assigned to store the information for the logical object, and v^erein 
the act of mapping includes an act of mapping the logical object of the host computer to each 
storage location of the group of storage locations on the at least one storage device. 

34. The method of claim 33, wherein the act of receiving includes an act of receiving, 
at the storage system, a communication from the host computer identifying each storage location' 
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of the group of storage locations on the at least one storage device that is assigned to store the 
inforniation for the logical object. 



35. The method of claim 34, wherein the act of generating and writing includes an act 
of generating data and writing the at least some of the generated data to each storage location of 
the group of storage locations on the at least one storage device that is assigned to store the 
information for the logical object. 

36. The method of claim 35, wherein the act of generating and writmg includes an act 
of generating data and writing the at least some of the generated data to only the group of storage 
locations on the at least one storage device that are assigned to store the information for the 
logical object. 

37. The method of claim 35, wherein at least two storage locations of the group of 
storage locations are perceived by the host computer to be non-contiguous storage locations on 
the at least one storage device. 

3 8, The method of clahn 35, wherein the at least one storage device includes a 
plurality of storage devices, and wherein at least two storage locations of the group of storage 
locations are perceived by the host computer as being located on different storage devices. 

39. The method of claim 35, wherein the at least one storage device includes a 
plurality of disk drives, and wherein at least two storage locations of the group of storage 
locations are located on different disk drives, 

40. The method of claim 35, wherein the at least one storage device includes a fm»t 
disk drive, and wherein at least two storage locations of the group of storage locations are non- 
contiguous storage locations on the first disk drive. 
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41. The method of claim 28, wherein the act of mapping is perfomied on the host 
computer. 

42. The method of claim 28, wherein the at least one storage location includes a 
group of storage locations on the at least one storage device, each storage location of the group 
of storage locations being assigned to store the infomiation for the logical object, and wherein 
the act of receiving includes an act of receiving, at the storage system, a communication from the 
host computer identifying each storage location of the group of storage locations on the at least 
one stoiage device that is assigned to store the infonnation for the logical object. 

43 . The method of claim 28, wherein the at least one storage location includes a 
group of storage locations on the at least one storage device, each storage location of the group 
of storage locations being assigned to store the information for the logical object, and wherein 
the act of generating and writing includes an act of generating data and vmting the at least some 
of the generated data to each storage location of the group of storage locations on the at least one 
storage device that is assigned to store the infonnation for the logical object. 

44. The method of claim 43, wherein the act of generating and writing includes an act 
of generating data and writing the at least some of the generated date to only the group of storage 
locations on the at least one storage device that are assigned to store the information for the 
logical object. 

45. The method of claim 43, wherein at least two storage locations of the group of 
storage locations are perceived by the host computer to be non-contiguous storage locations on 
the at least one storage device. 

46. The method of claim 43, wherein the at least one storage device includes a 
plurality of storage devices, and wherein at least two storage locations of the group of storage 
locations are pereeived by the host computer as being located on different storage devices. 
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47. The method of claim 43, wherein the at least one storage device includes a 
plurality of disk drives, and wherein at least two storage locations of the group of storage 
locations are located on different disk drives. 

48. The method of claim 43, wherein the at least one storage device includes a first 
disk drive, and wherein at least two storage locations of the group of storage locations are non- 
contiguous storage locations on the first disk drive. 

49. The method of claim 28, wherein the act of generating and writing includes an act 
of generating data having a predetermined state and writing the at least some of the generated 
data having the predetermined state to the at least one storage location on the at least one storage 
device. 



50. The storage system of claim 1, wherein the at least one controller destages the at 
least some of the generated data from the cache memory to the at least one storage device so that 
the generated data is written to the at least two non-contiguous user-accessible storage locations 
via the cache memory. 

51. The method of claim 12, wherein the act (B) further comprises an act of destaging 
the at least some of the generated data from the cache memory to the at least one storage device 
so that the a generated data is written to the at least two non-contiguous user-accessible storage 
locations via the cache. 

52. The method of claim 21. wherein the act (B) further comprises an act of destaging 
the at least some of the generated data from the cache memory to the at least one storage device 
so that the at least some of the generated data is written only to a plurality of storage locations on 
the at least one device via the cache. 
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53. (New) The method of claim 28, wherein the act of generating and writing further 
comprises an act of destaging the at least some of the generated data from the cache memory to 
the at least one storage device. 



PAGE 14/27 * RCVD AT 1/14/2005 1 1:37:25 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/25 * DNIS:2734179 * CSID: « DURATION (mm-ss):0748 



Jan 14 2005 11:35 



P. 16 



ATTORNEY DOCKET NO: E0295.70040USOO 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: 
Serial No: 

Confiimation No: 

Filed: 

For: 



Examiner: 
Art Unit: 



Steven M. Blumenau, et al. 

09/107,684 

8390 

June 30, 1998 

METHOD AND APPARATUS FOR INITIALIZINQ 
LOGICAL OBJECTS IN A DATA STORAGE SYSTEM 

Woo Choi 
2186 




Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 
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This paper is submitted to propose claim amendments in response to a telephone 
conversation initiated by the Examiner to Applicants' representative on August 20* 2004. 
During the telephone conversation, the substance of vvhich is summarized herein, the Examiner 
mdicated that he would allow the application if the claims were amended to indicate that data 
generated by the storage system is written to the cache memoiy. Applicants have proposed 
amendments to this effect and request that these amendments be entered by Examiner's 
Amendment. Proposed amendments to claims U6, 8-10, 12, 13, 15, 16, 17, 19, 21-26 28 35 
36, 43, 44, and 49 are submitted herein and proposed new claims 50-53 are also submitted 
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